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$R$ . $R$ $F(x,y)$
, .
(1) $F(x, O)=x,$ $F(0\}x)=x$
(2) $F(x, y)=F(y, x)$
(3) $F(F(x,y),$ $z$ ) $=F(x, F(y, z))$
$MU_{*}$
$[M]+[N]=$ [$M$ $N$], $[M]\cross[N]=[M\cross N]$
, , .
1 (Milnor [6], Novikov)
(1) $MU_{*}\cong Z[y_{1}, y_{2}, \cdots, y_{n}, \cdots]$
(2) $MU_{*}\otimes Q\cong Q[p_{1},p_{2}, \cdots,p_{n}, \cdots],$ $p_{n}=[CP^{n}]$
, $CP^{n}$ $n$ .
, $MU_{*}$ $R$ $\varphi$ : $MU_{*}arrow R$ $R$




2 (Lazard, Quillen [9]) $MU_{*}$ ,
$F_{MU}(x, y)= \sum a_{i,j}^{MU}x^{i}y^{j}$ , $a_{i,j}^{MU}\in MU_{*}$
. , $R$ $F(x, y)$ (
) $\varphi$ : $MU_{*}arrow R$ .
$F(x, y)= \sum\varphi(a_{i}^{M_{j}U})x^{i}y^{j}$
$\varphi$ $F(x, y)$
. $MU_{*}$ . $F(x, y)$ logarithm
$l(x)\in R\otimes Q[[x||$ .
(1) l(x)=x+higherterms
(2) $l(F(x,y))=l(x)+l(y)$
3 (Mischenko [7])(1) $F_{MU}(x, y)$ logarithm
$\log_{MU}(x)=\sum\frac{[CP^{n}]}{n+1}x^{n+1}$
.
(2) $F(x, y)$ logarithm $l(x),$ $F(x,y)$ $\varphi$
, .
$l(x)= \sum\frac{\varphi([CP^{n}])}{n+1}x^{n+1}$
, $F(x, y)$ $\varphi$ ,
$F(x, y)$ logarithm $l(x)$ , $l(x)$ $F(x, y)$
80
.
$l(x)= \int_{0}^{x}\frac{1}{\frac{\partial F}{\partial y}(x,0)}dx$
, $l(x)=x+higher$ terms $\in Q[[x]]$ ,
$F(x,y)=l^{-1}(l(x)+l(y))$
. , Ochanine [8] ,
$l(x)= \int_{0}^{x}\frac{1}{\sqrt{1-2\delta x^{2}+\epsilon x^{4}}}dx$
.
, $CP^{m}\cross CP^{n}$ Milnor manifold $H_{m,n}$
.
$H_{m,n}=\{([z_{0}, \cdots, z_{n}], [w_{0}, \cdots,w_{n}])|z_{0}w_{0}+\cdots z_{m}w_{m}=0\},$ $m\leq n$
$[CP^{n}],$ $[H_{m,n}]$ $MU_{*}$ . ,
. $[H_{m,n}]$ .
4 (Buchstaber [1]) (1) $H(x, y)=\Sigma[H_{i,j}|x^{i}y^{j}$ ,
$H(x,y)= \frac{d\log_{MU}(x)}{dx}\frac{d\log_{MU}(y)}{dy}F_{MU}(x,y)$
.






$F(x, y)=(x+y-2\dot{a}xy)/(1-(a^{2}+b^{2})xy)$ , $a,$ $b\in Q$ $(or\in R)$
$\varphi_{a,b}$ : $MU_{*}arrow Q$ (or $R$) . logarithm
$l(x)= \int_{0}^{x}\frac{1}{1-2ax+(a^{2}+b^{2})x^{2}}dx$
. 1 4 . Kamata [3]
.





$\varphi_{1,0}$ . , 5





Todd . , $F(x, y)$ logarithm
$\varphi_{0,b}$ Ochanine $S=b^{2}$ , $\epsilon=b^{4}$ .
,
$\varphi_{\delta}=\varphi_{\triangle,1^{\delta}}$ , $\delta\in Q$
, $Q$
$\varphi_{\delta}$ : $MU_{*}arrow Q$
. , 5 , .
$c$





6 $\delta$ , $\varphi_{\delta}(\alpha)=0$ $MU_{*}\otimes Q$ $\alpha$
$\theta$ $CP^{2}$ .
$MU_{*}\otimes Q$ $\{[CP^{1}], [CP^{2}], [H_{2,j}]|j\geq 2\}$ $Q$
. $\alpha$ .
$\alpha=\sum c_{j}[CP^{1}]^{j}+D$




, $c_{j}=0$ . , $\alpha$ $\{[CP^{2}], [H_{2,j}]|j\geq 2\}$
.
$CP^{2}$
$\xi$ , a $\xi^{a}$ $b$ $\xi^{b}$ Whitney
sum $\xi^{a}\oplus\xi^{b}$ $P(a, b)$ ,
.
$[P(a, b)]=- \frac{(a-b)^{2}}{3}[H_{2,2}]+\frac{(a-b)^{2}+3}{3}[CP^{1}][CP^{2}]$
, $j>2$ $H_{2,i}$ $CP^{2}$ . , $\alpha\in\theta$
$\alpha$ $CP^{2}$
.
3. $MU^{*}($ $)\otimes Q$
$\hat{f}(x)=1+v_{1}x+v_{2}x^{2}+\cdots$ , $v_{j}\in MU^{-2j}\cong MU_{2j}$ ,
$f(x)=x\hat{f}(x)$
. $n$ $t_{1},$ $t_{2},$ $\cdots,$ $t_{n}$ $i$ $\sigma_{i}$ ,
$P_{f}(\sigma_{1}, \sigma_{2}, \cdots, \sigma_{n})=\hat{f}(t_{1})\hat{f}(t_{2})\cdots\hat{f}(t_{n})$
84





$\epsilon_{f}$ : $MU^{*}(X)arrow MU^{*}(X)$
$\alpha=\{h\}\in MU^{*}(X)$ , $h:S^{2n-k}X^{+}arrow^{(}MU(n)=T(\gamma^{n})$
$\epsilon_{f}(\alpha)=\sigma^{k-2n}f^{*}\Phi_{\gamma^{n}}(P_{f}(\gamma^{n}))$
, $\sigma^{k-2n}$ k-2n , $\Phi_{\gamma^{n}}$ $\gamma^{n}arrow BU(n)$
Thom . $\epsilon_{f}$ (cf.
[4], [7], [10]).
(1) $\epsilon_{f}(g^{*}(\alpha))=g^{*}(\epsilon_{f}(\alpha))$ , $g:Yarrow X$
(2) $\epsilon_{f}(\alpha\beta)=\epsilon_{f}(\alpha)\epsilon_{f}(\beta)$
(3) $\epsilon_{f}(c_{1}^{MU}(\gamma^{1})=f(c_{1}^{MU}(\gamma^{1}))$
$g(x)=x+ \frac{b_{1}}{2}x^{2}+\frac{b_{2}}{3}x^{3}+\cdots+\frac{b_{n}}{n+1}x^{n+1}+\cdots$ , $b_{n}\in MU^{-2n}\otimes Q$
, $\psi_{g}([CP^{n}])=b_{n}$
$\psi_{g}$ : $MU^{*}\otimes Qarrow MU^{*}\otimes Q$
. , $\psi_{g}\psi_{g}=\psi_{g}$ .
85
7 (cf. [3]) $g(x)$ .
$f(x)=g^{-1}(\log(x))$
,









$\epsilon_{f}$ : $MU^{*}\otimes Qarrow\epsilon_{f}(MU^{*})\otimes Q$ , $f(x)=g^{-1}(\log(x))$
$\epsilon_{f}(MU^{*})=Q[[CP^{2}], [CP^{4}]]$






$\epsilon_{f}$ : $MU^{*}\otimes Qarrow\epsilon_{f}(MU^{*})\otimes Q$ , $f(x)=g^{-1}(\log(x))$
$\epsilon_{f}(MU^{*})=Q[[CP^{1}], [CP^{2}]]$
$\psi$ : $Q[[CP^{1}], [CP^{2}]]$ $arrow Q$ ,
$\psi([CP^{1}])=2a$ , $\psi([CP^{2}])=3a^{2}-b^{2}$
, $\varphi_{a,b}$ .
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